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AI-generated music will outnumber all human 
recorded music ever made in a few years 
— 100+ years of recorded history surpassed.
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"Copyright Act of 1976 requires all eligible work to 
be authored in the first instance by a human being”

Thaler v. Perlmutter, No. 23-5233 (D.C. Cir. March 18, 2025) 
Thaler v. Perlmutter, No. 25-449 (SCOTUS, cert. denied March 2, 

2026)
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~All music AI-generated  ~No copyrights for AI music
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Design AI as a Co-creation Tool for Humans

Prompt: Hip-hop song

Select: This one!

Edit: Add hand-claps 

Select: That one!

Edit: Use this melody

Edit: add vocals

Select: This one!

Edit: Extend the intro

Select: That one!

Moment of creativity

AI Creation

Human Creation
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A Design Language for Music Co-Creation

Control Editing

▪ Melody

▪ Intensity

▪ Rhythm

▪ Structure 

▪ Multi-track

▪ Looping

▪ Extension

▪ Replacement

▪ Tempo

▪ Key

▪ Genre

▪ Mood

▪ Instruments

▪ Keywords

▪ …

▪ Add instrument

▪ Remove instrument

▪ Separate

▪ …
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Recent Work
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Recent Work

Music ControlNet Stemphonic V2M-Zero
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Music ControlNet:
Multiple Time-varying Controls for Music Generation

S.L. Wu, C. Donahue, S. Watanabe, N. J. Bryan “Music ControlNet: Multiple Time-varying Controls for Music Generation,” IEEE TASLP 2024.
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Melody Control

Input

“Hip-hop” stylization

“Film” stylization

“Groovy” stylization

S.L. Wu, C. Donahue, S. Watanabe, N. J. Bryan “Music ControlNet: Multiple Time-varying Controls for Music Generation,” IEEE TASLP 2024.
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Intensity Control

Input intensity

S.L. Wu, C. Donahue, S. Watanabe, N. J. Bryan “Music ControlNet: Multiple Time-varying Controls for Music Generation,” IEEE TASLP 2024.

Output
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Rhythm Control

Input click
Output

S.L. Wu, C. Donahue, S. Watanabe, N. J. Bryan “Music ControlNet: Multiple Time-varying Controls for Music Generation,” IEEE TASLP 2024.
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Stemphonic:
All-at-Once Flexible Multi-stem Music Generation

S.L. Wu, G. Zhu, J.P. Caceres, C-Z. A. Huang, N. J. Bryan. “Stemphonic: All-at-Once Flexible Multi-Stem Music Generation,” IEEE ICASSP 2026.
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▪ An intense epic orchestral piece with drum, string, and winds tracks

Drums

Strings

Winds

Generate Multi-track
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▪ An intense epic orchestral piece with drum, string, and winds tracks

Drums

Strings

Winds

Piano

▪ Add piano

▪ Final mix
Mix

Add Track (and Remove Track)
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V2M-Zero:
Zero-Pair Time-Aligned Video-to-Music Generation

Y-B Lin, J. Casebeer, L. Mai, A. Mahapatra, G. Bertasius , N. J. Bryan. “V2M -Zero: Zero-Pair Time-Aligned Video-to-Music Generation,” arXiv 2026.
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How?
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Diffusion & Flow Models

Fixed Forward Diffusion Process

Generative Reverse Diffusion Process (Learned)

Ho, Jonathan, Ajay Jain, and Pieter Abbeel. "Denoising diffusion probabilistic models." NeurIPS 2020
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Sampling

Randomness

Fixed Forward Diffusion Process

Generative Reverse Diffusion Process (Learned)

New Estimate

Learned Network
Old Estimate

Const. from forward process

Controls

Ho, Jonathan, Ajay Jain, and Pieter Abbeel. "Denoising diffusion probabilistic models." NeurIPS 2020
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Diffusion Model

Diffusion 
Model

Noise Music
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Diffusion Model w/Controls

Text Prompt

Music

Other controls

Diffusion 
Model

Noise Musi
c

Be creative on controls!
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Three Strategies for Adding Controls

Pretraining Fine-tuning Inference-timeFine-tuning
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Music ControlNet: Multiple Time-Varying Controls for Music Generation

Text Prompt

Diffusion 
Model
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Stemphonic: All-At-Once Flexible Multi-Stem Generation

Text + Instr 1

Diffusion 
Model

Text + Instr 2
…
Text + Instr N

Multi-track generation
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Stemphonic: All-At-Once Flexible Multi-Stem Generation

Instrument to add

Diffusion 
Model

Accompaniment generation

Input Stem

Matching Output Stem
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Stemphonic: All-At-Once Flexible Multi-Stem Generation

Instrument to remove

Diffusion 
Model

Instrument Removal

Input Mixture

Mix minus Instr
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Stemphonic: All-At-Once Flexible Multi-Stem Generation

Diffusion 
Model

Separation

Input Mixture

Instrument 1
Instrument 2
…
Instrument N
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V2M-Zero: Zero-Pair Time-Aligned Video-to-Music Generation 

Text Prompt

Diffusion 
Model
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Make it Fast
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Recent Work

Presto!
(fast inference)

GenAE
(fast training)
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Distilling Steps

Before

After
(CM/CTM)

Diffusion Sampler

After
(DMD/ping-pong)

Z. Novack, G. Zhu, J. Casebeer, J. McAuley, T. Berg-Kirkpatrick, N. J Bryan. “Presto! Distilling Steps and Layers For Accelerating Music Generation,” ICLR 

2025.
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Distilling Layers

Before

After

Transformer

(of a Transformer)
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Distilling Steps and Layers

Before

After

Transformer

Before

After

Diffusion Sampler
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Conclusion

▪ Grand Design Challenge for Music GenAI! 

▪ Design AI as co-creation tool for human

▪ Three examples of adding controls to pretrained music models

▪ Music ControlNet – Melody, intensity, and rhythm control

▪ Stemphonic – Multi-track generation, accompaniment generation (removal, and separation)

▪ V2M-Zero – Time-aligned Video-to-Music Generation without paired data

▪ Fine-tuning controls is super powerful!

▪ Two examples of making models fast (inference + training) 
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